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ABSTRACT

Contaminated soil removal was conducted in the Frog Pond Drainage Outlet as part of
WP-519/505F to remediate the area within the drainage work zone. Surface water originating
from the uranium feed matetials plant proper deposited contaminated suspended sediments in the
Frog Pond Drainage QOutlet area. The objective of the remedial action was to ensure that
contaminated areas within the WP-519/505F work zone were remediated and met the cleanup
standards as stated in the Record of Decision for Remedial Action at the Chemical Plant Area of
the Weldon Spring Site (ROD). Contaminants of concern (COCs) were chosen for WE-519/505F
based upon characterization soil sample results. COCs identified for the Frog Pond Drainage
Qutlet include Thorium-230 (Th-230) and Uranium-238 (U-238). Remedial activities for
WP-515/505F include the excavation of contaminated scil, radiological walkover surveying, and
confirmation soil sampling.

DOE/OR!21 548-837, Rav. O ii
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1. INTRODUCTION

1.1 Purpese

This report details the confirmation field activities and analytical results for the contaminated
soil removal of the Frog Pond Drainage Outlet (WP-519/505F) on the August A. Busch
Conservation Area. Past activities of the Atomic Energy Commission within the Weldon Spring
Site Remedial Action Project (WSSRAP) arez led to contamination of on-site soils that were
ultimately deposited in the Frog Pond Drainage Outlet area.

Soil characterization, along with the pre-excavation walkovers of the WP-519/505F work
zone, determined that the work zone contained contaminated concentrations that exceeded the
cleanup criteria levels established in the Record of Decision for Remedial Action at the Chemical
Plemt Area of the Weldon Spring Site {ROD) (Ref. 1). The work zone, covering approximately
0.15 acres, was designated as remedial unit (RU) 27, confirmation unit {CU) 390. Confirmation
of soil to the ROD ¢leanup standards was required.

1.2 Scope

This report describes only the remedial activities and confirmation survey/sampling
conducted on radiological contatinated soils within RU27. Confirmation walkovers and soil
sampling were conducted in accordance with the Confirmation Sampling Plan Details for the
Frog Pond Drainage Outlet (WP-519/505F) (Ref. 2). This plan was developed to ensure that the
Chemical Plonf Area Cleanup Attainment Confirmation Plm (Ref. 3) objectives waere
accomplished, and to ensure established remediation requirements of the ROD were met.

1.3 Site Description and History

The WSSRAP is located in 8t. Charles County, Missouri, about 48 km (30 mi) from St. Louis,
on iand formerly used by the U.S. Department of the Army (Army) as a trinitrotolyene (TNT)
and dinitrotoluene (DNT) ordnance works (Figure 1-1). The 88-ha {217 acre) chemical plant
area s located about 3.2 km (2 mi) southwest of the junction of Missouri State Route 94 and
U.S. Route 40/61. The site is accessible from Missouri State Route 94, and is fenced and closed
to the public.

The two communities closest to the site, Weldon Spring and Weldon Spring Heights are
located approximately 3.2 km (2 mi) east of the site and have a combined population of
850 persons. Francis Howell High School is located about 1 km (0.6 mi) from the site on the
eastern side.

DOEMOR/215458-857, Rev, O 1
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In 1941, the Army acquired 7,000 ha (17,000 acres) of land in §t. Charles County, Missouri.
The Army constructed an ordnance facility and produced DNT and TNT explosives from 1941
until 1946. By 1949, all but 810 ha (2,000 acres) were transferred to the State of Missouri and
the University of Missouti. Most of the remaining land became the chemical plant area of the
Weldon Spring site and the adjacent U.S, Army Reserve and National Guard training area.

In May 1955, the U.S. Atemic Energy Commission (AEC) acquired 83 ha (205 acres) to
construct a uranium feed materials plant. The AEC operated the uranium feed rnaterials plant
from 1957 to 1966 within the WSSRAP area. During its operation, uranium and thorium ore
concentrates were processed, which led to on-gite contamination of soils. Radicactive and
chemical wastes were disposed of at the site during this period. The radicactive contaminants
associated with the site are primarily radionuclides of the natural uranium and Th-232 decay
series.  Chemical contaminants associated with the site are primarily heavy metals,
polychlerinated biphenyls (PCBs), and pelynuclear aromatic hydrocarbons (PAHs).

The Army reacquired the chemical plant property in 1967 and began decontamination
and dismantlement operations in order to construct a herbicide facility. The project was canceled
in 1969 before herbicide production was initiated. By 1985, the Army had turned responsibility
for the site over to the U. 8. Department of Energy (DOE), successer to the AEC. In 1986, the
DOE initiated a series of interim response actions to contrel and mitigate releases to the
environment. The chemical plant area was included on the National Priorities List (NPL) in
1989, and a ROD was signed in 1993,

The Frog Pond Qutlet area is located north of the Weldon Spring Chemical Plant area
{Figure 1-1) and south of August 4. Busch Conservaiion Lake 36. The general location of the
Frog Pond Outlet area is shown on (Figure 1-2).

1.4 Remediation and Confirmation Process

This report details the activities conducted to remediate RU27 (CU3%90). Remediation consisted
of excavation of contaminated soils and debris. Following the remediation activities, walkovers
were conducted and confirmation samples were collected to ensure that contaminated materials
had been remediated.

The entire remediation process included: characterization sampling, historical data
review, COC identification, confirmation plan development, contaminated soil excavation,
radiological walkover surveys, confinnation soil sampling, preliminary and final data review,
completion of disposition forms, quality assurance/quality contrel (QA/QC) review, summary of
findings and conclusions, and closure report preparation.

DOE/ORIZ{1548-837, Rey. 0 3
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The confirmation sampling process in the Frog Pond Drainage Outlet was conducted in
accordance with the Chemical Plant Area Cleanup Aitainment Confirmation Plan (Ref 3), to
attain cleanup goals set forth in the ROD. The walkover and sampling details are presented in
the Confirmation Sampling Details for the Frog Pond Drainage Qutlet (WP-319/503F) (Ref 2).

DOE/OR21548-837, Rev. O 5
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2. PRE-REMEDIATION ACTIVITIES
2,1 Review of Characterization Data and Historical Information

Contaminants of concern (COC) for confirmation were determined by reviewing soil
characterization data. Review of historical information revealed that surface water carried
contaminated suspended soils to the Frog Pond drainage, with the depositional material
accumulating at the lowermost end of the drainage. Characterization data showed Th-230 and
[-238 were present in scil samples at concentrations exceeding criteria in the outlet area

(Ref, 10).

2.2 Contaminanis of Concern

Radiclegical COCs identified for CU390 are Th-230 and U-238. No chemical COCs were
identified.

2.3 Data Quality Objectives

Data Quality Objectives {DQOs) were identified to specify and ensure that quality data
would be sufficient to support the decision making process throughout remedial activities,
including the confirmation process. Confirmation DQOs were developed for sampling and
analyzing scils during remediation and for the subsequent data evaluation. The DQOs were
designed to make statistically defensible decisions regarding attainment of cleanup standards.
Sampling and analytical programs for the WP-519/505F area were designed in accordance with
DQOs stated in the Chemical Plamt Area Cleanup Attainment Confirmation Plan (Atiginment
FPlan) (Ref. 3).

2.4 Remediation Guidelines

Remedial work was conducted in the areas containing contaminated soils. Remediation
activities for RU27 were conducted in accordance with the guidelines stated in the Ficinity
Lraperty Irog Pond Outiet Remediation (Ref. 4) specifications. Guidelines were developed for
confirmation soil sampling, data evaluation, and Quality Assurance/Quality Control (QA/QC)
measures. Remediation guidelines were designed to meet the applicable soils cleanup standards
stated in the Record of Decision (ROD) (Ref. 1} and the Attainment Plan (Ref. 3).

2.5 Cleanup Standards

The objective of the U.S. Department of Energy {DOE) as low as reasonably achievable
(ALARA) process is to reduce exposures and risks associated with residual contamination. The
ROD (Ref. 1) established two different sets of cleanup standards: risk-based cleanup criteria and
ALARA goals. Remedial activities for WP-519/505F were designed to remove soil where the

DOEAORM 548-037, Rav. O (1]
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COC concentration is present above ALARA goals. Table 2-1 summarizes the cleanup criteria
and ALARA poals established in the ROD that are applicable for COC in the WP-519/505F area.

Throughout the remedial activities at RU27, COC concentrations were evaluated with the
ALARA process. The two sets of cleanup standards (ALARA goals and cleanup criteria) were
applied at two different stages of the cleanup confirmation process discussed below in

Section 2.6.

Table 2-1 ROG Cleanup Standards for COC Within the WP-519/505F Ramedial Unit

SURFACE ™

SUBSUIRFACE ™

RADIONUCLIDE
{pCi/g)

ALARA

(pCitg)

CRITERIA
{p<ha)

ALARA
{pCifg)

CRITERIA
{pClig}

Th-230

a0

6.2

1)

16.2

U-z23g

20.0

120.0

30.0

120.0

(a} Values |isted for surface seils apply to contamination within the upper 15 o {8 in.} of the soll column.
(b Yalues for subsurface apply to sontamination in sails bedow 15 om (8 in.) unless otherwise noted.

Source: Record of Decision for Remedial Action at the Cherical Plant Araa of the Waldon Spring Sita (Ref. 1)

2.6 Cleanup Confirmation Process

The cieanup confirmation process is used to determine, under the remedial guidelines, if
remediation activities have achieved the cleanup standards. Figure 2-1 shows the cleanup
confirmation process for remedial activities conducted at the WP-519/505F area. The decision
making process was developed to specify how the data will be applied and evaluated within the
cleanp confirmation process. The process includes provisions for any hot spots that may be
encountered by applying a fermula to determine the acceptable size of the hotspot for the COC.
No hot spots were encountered during confirmation of this confirmation unit {CU).

BOE/CRZ1548-837, Rev, 0 i
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3. REMEDIAL ACTIVITIES
3.1 Excavation Activities

Contaminated scils and cther debris from the Frog Pond Drainage Outlet area were first
excavated to the design depth of 7 ft.,, as detailed in the specifications. Afier the initial
excavation was complete, radiological walkover surveys were conducted to evaluaie the need for
additional excavation. The area within RU27 was released for confirmation sampling once the
radiclogical walkover surveys or other approprate decisions indicated that no additional
excavation was needed.

The elevated readings found during walkover surveys on the side walls indicated
additional action was necessary. Contaminated material was excavated or “chased” inte the side
walls of the excavation. The additional excavations were outside the scope of the WP-519/505F
contract. The original CU390 boundaries were extended and a modification to the subcontract
- was made before additional excavation into the side walls of the original excavation was
performed. Two specific areas requiring further excavation were limited by the location of
existing features. The first area involves two 60-in. culverts running beneath County Highway D
and exiting into the Frog Pond Onrlet. The second area involves a 42-in. culvert in the northwest
portion of the excavation, leading into the August A, Busch Conservation Area Lake 36

(Lake 36).

In the first of these two areas, a decision was made to further evaluate the soil beneath the
two culverts. Addendim 6 to the Engineering Soils Sampling Plan For Army and MDC Vicinity
FProperties (Ref. 5) describes the method used for the additional characterization sampling
beneath the culverts. Results from the characterization sampling efforts are listed in Table 3-1
and additional details can be found in the Closure Report for Soil Sampling at the Frog Pond
Cutlet, Addendum 6 of the Engineering Soil Sampling Plan for Army and MDC Vicinity
FProperties (Ref. 9). As indicated in Table 3-1, results of some contaminants of concern {COC)
in soil beneath the culverts were greater than criteria. Contamination was chased and
approximately 20 linear feet of pipeline and surrounding soils were removed until the excavation
approached Highway D. In order to avoid disturbance of a nearby fiber optics line and the
highway itself, a decision was made between the Primary Management Contractor (PMC) and
the Department of Energy (DOE) to cease excavation activities, concrate in two new culvert
extensions, backfill, and leave them in place.

A risk assessment was done by Argonne National Laboratory using the results presented
in Table 3-1. The risk estimates indicated that exposure to the residual contaminant levels at the
culvert area would result in a very low potential risk to an industrial worker or recreational
visitor (10° or lower). In addition, an ALARA committee meeting was held to discuss the soil
remaining beneath the culverts at Highway D. Based upon

DOE/ORIZIS4R-BAT, Rev. O 9



POST-REMEDIAL ACTION REPCRY FOR THE FROG POND DRAINAGE QUTLET jAVP-S15S05F) 711400

Table 3-1 Results of Characterization Samples Beneath Frog Pond Cutlet §0-In. Culverts

Frog Areater Greater
Pond Surface | Subsurface Than Than
Outet Sampla D # Parameter | Concantration | ALARA Criterla* ALARA, Critgria
80-In, (pCig) {pCirg) {pClg) {pCl) {pCilg)
Culvert
Ra-226 1.18 50 18.2 NO NO
Eastem- Ra-228 ND 5.0 16.2 N NQ
miost SO-488010-M Th=230 .44 5.0 16.2 YES N
C{ﬂ;ﬁ“ _ U-238 310 300 120.0 YES YES
Ra-228 0.82 50 16.2 WO NG
Western- Rg-228 1.02 5.0 16.2 NO NO
Amost | SO-488011-01 I3, 730 3.30 50 16,2 MO NO
{right} U-238 48 4 30.0 120.0 YES MO

* Subsurface levels were used because the arca was entembed with concrate and then backfilled.

the information presented, which included the risk assessment results, the presence of obstacles
such as Highway D and fiber optic lines, and the conclusion that the area remaining met the
hotspot rule based upon conservative assumptions, it was agreed that this area should rernain
without additional remediation.

In the second area requiring further evaluation, a 42 in. culvert running from the Frog
Pond Drainage Qutlet to Lake 36 was considered. Chasing contaminatien along the culvert in
the northwest portion of the excavation extended the excavation towards the west berm of
Lake 36. Excavation continued approximately 8 ft inte the lake bed while the integrity of the
berm was continnously maintained to prevent lake water from flowing into the excavation. A
decision was made by the PMC to discontinue chasing contamination along the lake bed. The
excavation was backfilled with clay material to act as a dam, and the area was re-characterized at
a later date. The Saenpling Plon for Radiological Characterization of Sediments and Soif Within
the Southeast Corner of Busch Lake 36 (Ref 6) details the method used for additional
characterization sampling at Lake 36. Results of this sampling activity revealed that none of the
106 samples taken exceeded the 30 pCi/g U-238 ALARA level Specific details of this sampling
activity may be referenced in the Closwre Report for Radiological Characterization of Sediments
and Soil Within the Southwest Corner of Busch Lake 36 Sampling Plan (Ref. 10).

3.2 Contaminated Waste Management
All materials excavated during remediation activities and prior to confirmation were

removed as contaminated. These contaminated materials were placed into the on-site disposal
cell facility.

DOE/ORS21548-837, Rav. 0 10
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3.3 Field Activities

Field activities completed during remedial activities, such as walkover surveys and soil
sampling, were conducted in accordance with procedures as stated in the Confirmation Sampiing
Plan Details for the Frog Pond Drainage Outlet (WP-519/505F) (Ref. 2). All remedial action
surveys and sampling were conducted and documented in accordance with Weldon Spring Site
BRemedial Action Project {(WSSRAP) Environmental Safety and Health (ES&H) procedures. A
listing of applicable procedures is provided in {Section 7).

3.3.1 Walkover Surveys

Radiclogical walkover surveys were conducted during remedial activities to aid
excavation and again prior to confirmation soil sample collection Walkover surveys were
conducted using a 2 in. x 2 in. Nal scintillation detector The radiclogical walkover survey
readings were within an acceptable range (less than 1.5 times backpground) on the floor of the
excavation. Elevated readings were found on the side walls of the excavation as discussed in
Section 3.1. Radiation survey field sheets are presented in {Appendix C).

3.3.2 Confirmation Sampling

Once the walkovers were completed, soil sampling was conducted as part of the
confirmation process. The 11 sampling locations for CU3%0 are shown on Figure 3-1. This CU
was sampled during September 1999,

All COC preliminary concentrations were below the respective as low as reasonably
achievable (ALARA) goals. The average concentration for CU3%0 remained below the ALARA
goals.

After the preliminary data were reviewed, disposition forms (Appendix B} were
completed and signed. Based on the preliminary confirmation data, CU390 was released for
unrestricted use.

Upon receipt of the data packages, the final data were reviewed and compared to the
preliminary data. Note that the preliminary data are the initial results available immediately
from the laboratory and are subject to change Final data are the fully reviewed results of the
analyses performed. The final analytical results agree with the preliminary results and indicate
that the remedial activities have been completed. The final results meet the cleanup standards as
detailed in the Chemical Plant Area Cleanup Atiainment Confirmation Plan (Ref. 3) for CU390.
A summary of the final results for CU390 is preseated in Table 3-2. This table provides the
number of samples, range, and average for the COCs associated with CU390. A complete list of
the final analytical data and coordinates for C11390 are provided in Appendix C.

DOEMDRZ1548-837, Rev, 11
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Table 3-2 Summary of Analytica! Results for RU27, CU330 in WP-519/5056F

CONTAMINANT | HO, OF | GONGENTRATION AVERAGE SURFACE | SURFACE NO. NO.
SAMPLES RANGE CONCENTRATION ALARA CRITERIA GREATER | GREATER
{pClig) (pClig) (pCity) (pCifgh THAN THAN
ALARA CRITERIA
Th-230 11 07E-1.14 0.9z 500 850 0 0
U-238 11 110-522 200 500 .20 0 0
3.4 Laboratory Activities

All radiclogical analyses for CU3%0 were conducted at the on-site laboratory in
accordance with Project Managenient Contractor (uality Assurance Program (Ref 7).
Appendixes C and D contain the final analytical results including quality control (QC) for
CU390. Radiclogical analytical data were subject to data evaluation and validation upon receipt

from the laboratory. Additional details are provided in Section 4.

DOEfORZ1 548937, Rav, O
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4. DATA EVALUATION

Data evaluation was performed on WP.519/505F analytical data to determine whether
data quality objectives developed for the Weldon Spring Site Remedial Action Project
(WSSRAP) were met and to ensure overall data quality results generated from RU27 remedial
activities were presented. Data evaluation was performed in accordance with the Project
Management Contractor Quality Assurance Program (Ref 7} and the Envirormental Quality
Assurance Profect Plan (Ref 8). The data evaluation process included data verification, data
review, data validation, and data management and reduction activities as stated in the Chemical
Plant Area Cleanup Aftainmernt Confirmation Plan (Ref. 3).

4.1 Data Yerification

Data venfication was conducted in accordance with ES&H 491, Environmenial
Monitoring Data Verification, to ensure that documemtation and data were reported in
compliance with established reporting requirements and standard operating procedures (SOPs),
and te ensure that all analyses were performed. All analytical resnlts received from the
laboratory were reviewed to verify that samples were properly handled according to WSSRAP
protocol. The following factors were reviewed and evaluated: sample identification, chain of
custody, helding times, sample preservation requirements, sample analysis request forms, data
reviews, laboratory tracking, data reporting requirements, and the database transfer activities.

4.2 Data Review

Data packages were reviewed to ensure the final data were properly identified, analvzed,
reported, and met data quality requirements (DQRs). The data were also reviewed to check for
inconsistencies with the field quality control (QC) samples. Final analytical results were also
compared te the preliminary analytical results to identify any changes in data.

During confirmation of WP519/505F, soil samples were obtained in accordance with the
details provided in the sampling plan (Ref. 9). The plan indicates that guality control samples
were to be taken at a frequency of 1 per 20 samples or 3%. The quality contrel samples collected
during this event include secondary duplicates and field replicates.

Table 4-1 provides a summary of QU samples collected during WP519/505F
confirmation activities. A complete listing of QU results are in Appendix D All of the QC
samples met the 5% frequency requirement for radiological samples.

POEASRA21548-037, Rev. 0 14
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Tahle 4-1 Summary of QC Samples
Number of QC FIELD
Contaminant Number of Samples | Samples Required DUPLICATE REPLICATE
Th-230 11 1 1 1
U-238 11 1 1 1

The data quality required precision goals for the samples are a relative percent difference (RPD)
of no more than 502 and a duplicate error ratio (DER) of less than 1.0

4,3 Duplicates/Field Replicates

Duplicate {DU) samples are aliquots taken from the parent sample at the laboratory.
Field replicates (FR) are split in the field from the parent sample. The field replicate is sent to
the same laboratory as the parent. The FR and DU results are compared to the parent sample and
the RPI) is calculated for each. The recommended RPD for radiological parameters i3 less than,
ar equal to, 30%. RPDs are not calculated when one or both of the results are nondetects. If one
ar both of the resilts are less than five times the detection limiit, the RPD value is considered of
limited value due to higher tolerance limits near the analytical detection limit, therefore, no
further analysis is required. In those cases where the RPDs are greater than the recommended
limit, the data are further evaluated as discussed below.

Averape RPDs for the duplicates and field replicates were within the recommended
limits. Duplicate RPDs ranged between 9.84% - 25 28%. Field replicate RPDs ranged between
4.4%% - 64.49%. Even though some of the RPDs exceeded the recommended limits, the
concentrations were less than five times the detection limits and, therefore, no further analysis
was performed. Tabie 4-2 presents a summary of the results.

Table 4-2 Summary of Duplicate/Field Replicale Samples

Duplicates Field Replicates
Percentage of Percentage of
Contaminant RFD* DER*" samples meeting RPD* DER** samples meeting
the accuracy the accuracy
requirements raguiremants
Th-230 9.84% 0.113 1005% 4.49% 0.054 100%
U-z2zg 25.28% 0.176 100% 84.49% 0.399 0%
¥ RPC = Relative percent diference. Yalua should bs less than 50%.
s CER = Duplicate armor ratic. Value should be less than 1.

DOE/ORZ1548-837, Rey. 0 15



POST-REMEDCIAL ACTION REPORT FOR THE FROG POND DRAINAGE OUTLET fWP-S1%S05F) o710

4.4 Data Yalidation

Data walidation is performed on 10% of all analytical data generated from the
confirmation sampling activities at the WSSRAP and is conducted in accordance with
ES&H 4.9.2, Envirommental Mornitoring Data Validation, No data associated with RU27 were
rejected during validation.

DOE/OR21548-837, Rey. O 16
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3. SUMMARY OF CLOSURE REPORT FINDINGS

The total Work Package (WP)-519/505F area consists of one confirmation unit (CU)
contained within remedial unit (RU} 27. Detailed information regarding the remedial activities
for CU390, including disposition forms, final data, and walkover forms is presented in the
Appendixes.

5.1 Data Validation

Upon completion of remediation activities, preliminary results were used to compiete CU
Disposition Forms in accordance with ES&H 121, Soil Remediation Disposition Process.
Disposition forms were reviewed and signed off by the designated project personnel. The CU
was released when all the contaminants of concern (COC) concentrations located within the CU
were in compliance with the Record of Decisiorr (ROD) cleanup standards (Ref. 1). Based on the
preliminary results, the CU was released for unrestricted use on September 10, 1999,

5.2 Summary of WP-519/505F Confirmation Results

Table 5-1 provides a summary of the total number of samples collected and analyzed for
gach contaminant during remedial activities conducted under WP515/505F. The number of
detections that exceed as low as reasonably achievable (ALARA) and minimum, maximum, and
average concentrations are also provided for each contaminant. The table was generated using
data sets compiled from all samples that represented soils left in place.

Table 51 Summeary Totals for RU27, CU290

SEMPLES.
MINIMUM MAXIMUM AVERAGE GREATER
NO.OF | CONCENTRATION | CONCENTRATION | CONCENTRATION THAN
CONTAMINANT | SAMPLES {pClig) {pCiig) (pClig) ALARA
Th-230 11 0.78 114 0.62 0
238 11 110 522 2.00 0

Analytical results generated from the remedial activities at RU27 indicate the average
concentration of each COC over the entire RU27 area 15 below the ALARA goal. COC averages
were also calculated and are below ALARA. Al 100 m® averages were less than criteria.

DOE/QR/Z21 548-83T, Hey O
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5.3 Summary of Confirmation Results

To meet the requirements of the Record of Decision (Ref. 1), more than 50% of the
results for each parameter must be less than the ALARA goal. Table 5-2 summarizes the
cumulative resuits to date.

Table 52 Summary Totals for Confirmation

NO. OF MINIMLUIM MAXIMUM AVERAGE RESULTS>
CONTAMINANT SAMPLES CONCENTRATION | CONCENTRATICON GGNGE_NTRATIDN ALARA
Arsenic {mgfkn) 856 048 34.10 7.4 0
Chromiurm ] 1,275 A.80 41,860 17.12 4]
(mgkg) . -
Laad {mgfkg) [ 2,40 817.00 17.06 2
FAH (mg/kg) 582 ND 4.53 0.1% 68
FCB (mg/kg}) 1,438 ND §.00 0.04 20
Ra-226 {pCifg} 2,133 0.31 043 1.34 3
Ra-228 (pClfy) 1,042 0.30 6.80 1.27 2
Thalliurn {mg/ka) 248 0.12 5.20 1.14 o
Th-230 (pCi/g) 1,624 0.08 23.10 1.60 30
th-232 (pCifg) 1,848 0.3 8.77 1.30 2
TNT [mafkg) 77 ND 34.00 0.93 1
U-238 (pCifg} 3,476 0.2% 228.00 3.89 44

5.4 Comparison of Standard Deviations

This section provides a comparison of the estimated standard deviations calculated
following 1. 8. Environmental Protection Agency (EPA) guidance and presented in the
Attainment Plan (Ref. 3), with those deviations calculated using confirmation results. Since
there were no existing remediation data available to calculate the standard deviation (sigma), the
Attainment Plegr (Ref. 3} estimated sigma using the range (assuming the average concentration
remaining after remediation would not exceed cleanup criteria) divided by six. To determine
whether the specified level of precision was obtained, a comparison was made between the
estimated sigma and the calculated sigma using the RU27 results.

The comparison indicates that the specified level of precision (a false positive = 0.05 and
a false negative = 0.20) has been obtained. All of the calculations are less than estimated sigmas,
indicating that the minimum specified precision was met. Table 5-3 presents the estimated
sigma and calculated sigmas for each COC.

DOE/GRIZ1548-237, Rew. 0 18
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Tabte 5-3 Comparison of Standard Deviations

CONTAMINANT ESTIMATED SIGMA! RU27 BIGMA ™ CUMULATIVE SIGMA™
Arsenic (mg/kg) 125 NS 357
hromlum {mgfkg) 183 NS 5.01
iead impfkg) 75 NS 30.66
PAH {mo/kg) 0.93 NS 0560
PCB {mg/kg) 1.33 NS 0.30
Re-228 (pCi/g} 1.03 NS .37
Ra-228 {pCilg) _ 1.08 NS 0.36
Thallium {mgkg) 3.3 NG 1.18
Th=230Q {EGLI’Q:I 1.03 011 1.43

| Th-232 {pCilg) 1.03 NS 0.38
TNT {mg/kg) 23.3 NS 427
U238 (pCifg) 20 1.27 910

{a) Sigma estimatad in the Attainment Fian (Ref. 3}

{+) Sigma calculated using only the WP-519/505F confirmation results,

fch Sigma calculated ysing cumulative confirmation rasults. Results from the four partlial GUs confirmed located
within RUZ21 sre not included in this table with the WP-471 results. Thay will b included in the RUZ1 results
tabla when the Cls are compietad under WP-437,

NS Not Sampled.

DOE/ORIZISAB-EIT, Rev. O 19
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Welden Spring Site Remedinl Action Frofect
7293 Highway 24 South, 5t. Charles, Missouri, 83304

ES&H 1.2.1.1, Rev. 3, 0558

SOIL CONFIRMATION REMEDIATION DISPOSITION FORM Page 1 of 2

SECTION |
1. Work Package Number:___ 5 19 . 2. Date: *‘:% ﬂ/ g9 3. Review Form #:_ 99-08 7
4. Remediation Unit Number: o7 5. Confirmation Unit Mumber:____3%0 {map attached)
6. P{Full CU release [ ] Partial CU release 7. Applicable Cleanup Standards: fyfSurface [ ]Subsurface
8. Contaminants of Congearn: ;k U-238 k Th-23) Th-232 Ra-226 Fa-228

TNT FCH PAH As Cr Pt Tl
9. Results average below ALARA goal(s)? _IX Yes Mo
10. All resules below cleanup criteria? ' _X Yes ___ No
1. Hat spots present that comply with the Atainment Plan? —_Yes _X No

Location Parameter : Size Concentration
i2, Commenis
13. Reviewer Disposition Recommendation:
__ X Release for Unrestricted Use (Section ID)
{%kARA Co]?mitt:: Required {Section I -
14. Reviewem Date ﬂiafrfi
SECTION IT v CU is released for nnrestricted use,
15, ES&H Manager: kg Date: ?Z /ﬁ?‘é éz
16, DOE Project Manager/Engineer { Drate: ?‘ fﬁ- ?E
17, Project Manag;tr: Date: gﬂ_éﬁflf?
Dare: M
Pfajent Enginezr (for subsurface release) 7. ' Date:

SEE iTTACHED RESULTS AND MAP
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THORIUM=-220
TRORIUM=-230
THORIUM=-230

HUMEER OF THORIUM~Z30 S&8MPLES IN DATABASE FOR THIE €U I3:

TOCATICH

BC=-39302=-3
8C=35003—8
SC-349005-3
AC=-35006=5
BC-390Q7=-8
5C=39008-5
SC=32009=C
B-39019-8
5C-33011-5
AC-33012-8
SC-39013-0

CUSS0 DATA RKEDORT

OONCEWNTRATEGN DETECTION_LIMIT UNITS
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.64

OO0 0 oo
th
L
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pCifyg
plify
poifg
pcifg
pelig
plilg
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pElla
pElig
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pCl/g

Avmrage of THORIUM=230 valuez la .92 pCl/g, which iz below ALARA, 5.00 pCifg.

Maximum single valuae 1a 1.14 pCi/g which is belew srliterta, .20 plify.

URANIIRI{-238

PARMHETER

VRAMILM=-2 38
VRANTUM=238
URANTUM-233
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LIRANMILM=-22H
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URANIUM-238

LOCATICHN

BC=39002-5
BC-39003-5
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SC-39000=3
3C~-39003-C
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52=349013~C

CONCEHMTRATION BPETECTIOH LIMIT UNITE

2.8
2.23
Z2.23
2.95
2.3
2.3%
2

2

2.29

2.48

HUMBER OF URANIUM-Z38 SRMPLES IN CATABRSE FOR THII CU Is: 11
Avmrage of URANIUM-238 values is 2.00 pCl/g, whleh is belew RLARAR, 20.00 pCi/g.

Maximum single wvalue 1s 5.22 pCifg whish 13 below criterla, 120,00 pCifg.

pelig
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FFLig
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APPENDIX B
Radiation Field Survey Sheets
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APPENDIX C
Analytical Data

NOTE: Values reported below the detection limit are shown in parentheses.
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WP519/505F Confirmation Results

WESRAF_ID DATE_SAM CONC PARAMETER DL UNITS
BL-38002-3 0%/01H950 078 THORIUKEZZD 0.54 PCIAG
SC-38002-5 088 ND URANIUKM-Z38 280 PCIi
SC-39003-8 08/01/11995%  1.00 THORIUM-Z30 0.64 PTG
SC-30003-5 Qo188 (2.26) URANIUM-235 2.24 PCING
SC-38005-5 0981998 087 THCRIUM-230 0.62 FCIHG
SC-39005-5 08/08M1 990  3.19 URANILUM-238 2.2 PCIG
SC-39006-5 R/ 9se .14 THORIUM-230 0.85 PCKG
SC-38006-5 0901/1089%  ND URAMILM-Z38 2495 PCIAG
SC-39007-5 09/04M1899 086 THORIUM-230 0.64 PEIIG
5C-38007-5 00141989 ND LURANIUM-238 23 PCIFG
SC-39008-5 0011988 1.00 THORIM-Z30 065 PCIG
SC-30008-8 o010 522 URANILIN-2318 238 PCIG
EC-38009-C OW1He98 065 THORILIM-230 0.65 PCLG
SC-30008-C oH01/11958  ND URANIUM-228 2.20 PCIG
SC-39010-5 oRD1A888 003 THORILM-230 0.54 FPCIG
SC-32010-3 29011988 ND URANLUM-238 219 PG
5C-35011-5 SHOB1908 004 THORIUM-230 062 PCHG
BC-30011-3 D9/0BM898  (2.Ad) URAN ILIM-238 3.09 PCIG
SC-39012-8 08081993 078 THORIUM-230 0.52 PCI3
5C-30012-5 08/08M1898 ND LURANIUM-Z238 258 FCIG
SC-39013-C 09/01/1098  0.88 THORIUM-Z30} 0.64 PTG
SC-39013-C 08/31/M1980  ND URANIUM-238 248 FCIG
Row Fillar:  DATE_SAM betwesn #08/01/05% AND #12721/0%% (Marked Rows Onbyb

Printed By:

LUTZM on Q62800

Waldon Spring Site Remedlal Action Project



CLI380 Coordinate List

Morthlng Easting Elevation Sampla ID
1045575 25 755217.61 58354 SC-3e002-5
104556823 755246.258 583,23 SC-39003-5
10456810.86 T55087.12 880,82 S5C-38005-5
1045504.69 T65115.84 £84.32 5C-390056-5
1045578.68 755144 .44 fa3 g BC-38007-5
1045562 .65 75517304 583.42 SC-3%008-5
1045556.05 755224 B5 582 .48 SC-38009-C
1045535.06 75523278 583.30 SC-38010-5
1045582 07 755071.08 RB1.78 5C-38012-3
1045577.92 75512489 58237 5C-38013-C

DOE/ORZ1548-837, Rev. O
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APPENDIX D
QA/QC Analytical Daia
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wP519I505F Confirmation Resulis - QC

WEERAP_ID CATE_SAM PARAMETER COHC DL UNITS
SC-30M5-5-0 0emMa1 928 THORIUM-Z230 0.98 .54 PG
SC-29005-5-41) DEEM 229 URANIUM-238 4.1 214 PCVG
SC-29005-5FR 0Sf8HESE  THORIUM-230 (FR2Y| .64 PCIG
SC-29005-5-FR 0%/08/1999  LRANIUM-228 6.07 248 PCIG
SC-39005-5-50 DefaM 938 THORIUM-230 1.57 0117 PCIG

SC-32005-5-50D Oa08M898  URANIUM-228 3.56 247 PG

Row Filter:  DATE_S5AM between #08/0°1/998 AND #12/31/92% (Marked Rows Only)

Frinted By: LUTZM on 0872800
Weldan Spring Site Remedial Action Project
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